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Development of Fine-grid Numerical Tidal Models of the Yellow Sea
and the East China Sea
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Abstract[] The objectives of this multiyear research are directed toward the investigation of mesoscale
circulation dynamics in the Yellow Sea and the East China Sea. With the advent of Supercomputers and
increasing necessity of resolving the flow with enough details, a hydrodynamic numerical model of the
East China Sea has been developed with resolution of 1/15 °latitude by 1/12° longitude covering the en-
tire continental shelf. As a first step M, tidal regime representing the domanant tidal conditions of the
shelf was computed. Preliminary results are presented and discussions for further developments are

presented.
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Fig. 1. Finite-difference grid system of the Yellow Sea and
the East China Sea continental shelf model.
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Fig. 2. Computed coamplitude (cm) and cophase (degree referred to 135 deg) lines of the M, tide from the two-dimen-

sional model.
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Fig. 3. Computed coamplitude (cm) and cophase (degree referred to 135 deg) lines of the M, tide from the three-dimen-

sional model.
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Table 1. Comparison of observed and computed amplitudes (¢cm/sec) and phases (degree referred to 135°E) for u and v
components of M, tidal current from the two-dimensional model

Current Observed Calculated
meler rig u \ u v
H K H K H K H K
B 18.6 26 32.8 168 18.5 48 26.7 168
D 15.2 32 26.1 84 14.2 42 26.6 82
F 5.0 28 40.0 40 9.1 53 40.6 47
1 13.4 132 43.8 19 13.1 153 45.6 26
M5 47.3 107 50.8 11 58.0 93 53.9 2
MS 42.2 83 40.7 345 48.5 64 38.0 317

*B,D,F,I data were from the Eastern Yellow Sea mooring (FSU and SKKU Joint Mooring Experiment)
**MS5, MS data were from U.S.-China joint field study (Larsen, Cannon and Choi, 1985)
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Table 2. Comparsion of observed and computed amplitudes (cm/sec) and phases (degree referred to 135 °E) for u and v
components of M tidal current from the two- dimensional model

Current Observed Calculated
meter rig u v u v
H K H K H K H K

B 0.8 20 0.5 162 0.8 6 1.1 207
D 1.1 11 0.3 11 0.6 20 0.5 262
F 0.7 65 0.9 345 0.9 79 1.0 356
I 1.4 0.4 31 1.2 96 1.2 19
M5 1.4 213 0.6 173 1.7 332 1.6 215
MS 3.1 241 2.0 174 2.0 266 1.4 146

SHANDONG

Fig. 7. Eulerian residual current from the two-dimensional

model.
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Fig. 8. First-order Lagrangian residual current from the
two-dimensional model.
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Fig. 9. Track of ARGOS satellite drifter buoys during
Jan.-Mar., 1986.
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Fig. 10. Track of ARGOS satellite drifter buoys during
Jul.-Oct., 1986.
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Fig. 11. Computed distribution of maximum bed stress
vectors from two-dimensional model.
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Fig. 12. Computed coamplitude (cm) and cophase (degree referred to 135 deg) lines of the M, tide from three-dimensional
model.

Table 3. Comparison of observed and computed amplitudes (cm/sec) and phases (degree referred to 135°E) for u and v
components of M, tidal current from the three-dimensional model

Current Observed Calculated
meter rig u \ u v Depth
H K H K H K H K

B 18.6 26 32.8 168 17.9 42 26.2 163 mid-depth
B 11.3 34 22.4 158 12.9 33 16.2 149 bottom
C 29.5 23 26.0 107 31.5 36 23.6 93 bottom
D 15.2 32 26.1 84 13.9 40 27.7 75 mid-depth
D 5.5 31 17.0 81 9.2 17 19.2 66 bottom
E 20.2 7 254 61 18.3 10 28.0 56 bottom
F 5.0 28 40.0 40 8.4 65 434 43 mid-depth
F 8.4 350 26.0 11 4.6 16 31.0 34 bottom
1 13.4 132 43.8 19 16.9 144 49.8 23 mid-depth
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Fig. 13. Computed M, tidal current at surface (3 lunar
hour) from the three-dimensional model.
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Fig. 14. Computed M; tidal current at sea-bottom (3 lunar
hour) from the three-dimensional model.
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Fig. 15. Computed M, tidal current ellipses at mid-depth.
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Fig. 16. Computed M, tidal current ellipses at sea-bottom.
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